A Protected Seal For A Filtered Vent In A Sterilization Container 

Background of the Invention 

5 Acute care facilities rely on rigid containers for the sterilization, 

handling and storage of surgical instrumentation and supplies. 
It is imperative that after sterilization, the sterile surgical instruments and 
supplies not be exposed to contaminates while still in the sterilization 
container. 

10 Rigid sterilization containers commonly have a filtered vent (or vents) 

in the lid or other part of the container consisting of a patterned group of 
small holes. The floor of the container may also have a vent (or vents) 
which usually mirrors the number, size and placement of the vent or vents 
in the lid. See, for example, my U.S. Patent 6,319,481 Bl. Typically, each 

15 vent will have a sheet filter that covers the vented area and is held in place 
by a locking filter cover. 

One commercially available sheet filter suitable for use with the 
present invention and with sterilization protocols is a 1.4 osy (ounces per 
square yard) basis weight Securon SMS manufactured by BBA Non-Wovens. 

20 Other suitable sheet filters are also commercially available. These special 
filter materials are characterized by the property that they are porous at 
elevated temperatures to allow sterilization media to pass and non-porous 
at lower temperatures. 

Thus, the vent, with the filter element held in place by a filter cover, 

25 allows for the entry of the sterilizing media and exit of the displaced 

atmosphere during the sterilization cycle. Following sterilization, the filter 
provides a bacterial barrier to protect the sterile integrity of the contents 
during storage and transport. 

As the sterilizing media is introduced into the sealed container, 

30 condensation can form and collect inside the container. Retained moisture 
in the form of condensation may be a by-product of either steam autoclaving 
or alternative low temperature sterilization methods. 

In addition to steam autoclaving, "flash" processing is a commonly 
used method of rapid steam sterilization. Since "flash" steam sterilization 

35 protocols have either a limited or no drying cycle, retained moisture is a 
persistent condition. Since bacteria have no form of self-propulsion or 
locomotion, they need fluid pathways or small particles as a vehicle or 
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conduit for their movement and/or dispersal. 

Whenever there is retained moisture and the floor of a container is 
vented, the bacterial barrier properties of the filter assembly may be 
immediately compromised when exposed to a non-sterile atmosphere, while 
5 still at an elevated temperature (e.g., when the sterilization container is 
removed from the sterilization chamber). 

This situation is of special concern when retained moisture is present 
and the containers are handled, stored or transported while they are still 
hot. Containers with vented bottoms are at particular risk of 
10 contamination due to the occurrence of undetected leaking of fluid around 
(or through) the vents when the contents are assumed to be sterile. 

Consequently, rigid sterilization containers that do not form a fluid- 
proof seal, as well as a particulate seal, around the filtered vents are 
seriously limited and may be inappropriate for the multiple sterilization 
15 methods utilized by acute care facilities. 

Seals currently used for filter vents for sterilization containers are 
unprotected and subject to damage, which can form fluid pathways which 
compromise their integrity, making the containers unsafe for multiple uses. 
Brief Description of the Invention 
20 The present invention provides a protected seal around the vent of a 

sterilization container that prevents particulate and fluid contaminants 
from entering the container after sterilization and even when moisture is 
retained in the container. The protection afforded the seal of the present 
invention permits multiple uses of a container without compromising the 
25 integrity of the sterilization process. 

In the present invention, the filter and seal are protected. On the 
interior of the container, a gasket that forms a critical part of the seal is 
nested in a recess that surrounds the vent and is out of harm's way. On the 
outside of the container, a ridge surrounds the vent, protecting the sheet 
30 filter from damage. 

Accordingly, it is an object of the present invention to provide a 
particulate and fluid seal for a sterilization container vent that is protected. 

It is another object of the present invention to provide a seal having a 
gasket that is retained and protected in a recess. 
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It is a further object of the present invention to provide protection for 
both a sterilization container vent seal and a vent filter by a recess on the 
interior of the sterilization container which forms a ridge on the exterior of 
the container. 

5 The foregoing and other objectives, features and advantages of the 

invention will be more readily understood upon consideration of the 
following detailed description of the invention taken in conjunction with the 
accompanying drawings. 
Brief Description of the Drawing s 
10 Figure 1 is a top perspective view of a prior art rigid sterilization 

container having a lid with a vent formed by a pattern of small holes; 

Figure 2 is a perspective view of the underside of a lid of a rigid 
sterilization container (such as shown in Fig. 1) showing a vent surrounding 
a recess according to the invention; 
15 Figure 3 an exploded view of a vent, sheet filter and filter cover of 

according to the invention with certain parts omitted; 
Figure 4 is a cross-sectional view Fig. 3; 

Figure 5 is the same as Fig. 4, except the parts are shown in their 

operative positions; and 
20 Figure 6 is a top perspective view of a rigid sterilization container 

having a lid with a surrounding ridge according to the present invention. 

Detailed Description of the Preferred Embodiments 

It will be understood by those skilled in the art that the present 

invention can and should vary in dimension, depending, in part, on the 
25 shape and size of the ventilated area to be sealed. 

Further, the present invention may be applicable to a number of 

materials, including, but not limited to, plastic, metal or any combination 

thereof so long as the material is resistant to conditions imposed by 

sterilization methods. 
30 In addition, while the invention is described with reference to a vent 

in the lid of a container, it will be recognized by those skilled in the art that 

the invention is equally applicable to a vent in the bottom or side of a 

container and that vents of different geometric patterns than that 

illustrated are within the scope of the invention. 
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Referring to Fig. 1, a common design for a sterilization container 10 
includes a vent 1 1 of a group of small holes 12 in the planar surface 13 of a 
lid 14. A sheet of filter material (not shown) typically covers the vent 1 1 on 
the interior of the lid 14 as a barrier against contamination. Because the 
5 holes 12 are in the same plane as the surface 13, it is not uncommon for 
something placed onto the external surface of the lid 14 at the location of 
the vent 1 1 to intrude into a hole 12, causing damage to the underlying 
filter. 

Referring to Figs. 2-5, according to the present invention, the interior 

10 surface 2 1 of a sterilization container lid 22 has a vent 23 formed by holes 
24. Although vent 23 is illustrated as a pattern of holes 24 forming a 
generally square shape, vent 23 could just as well be a plurality of holes 
forming a rectangular, circular or some other shape. 

Surrounding the vent 23 on the interior surface is a vent recess 26. A 

15 soft durometer gasket 27 constructed of temperature tolerant material (such 
as silicone) is bonded into the recess 26 and surrounds the vent 23. While 
the gasket 27 is shown having a generally rectangular cross- section and 
formed in a square circumferential shape, gasket 27 may have a different 
cross-section (round, oval, square, etc.) and/or a different circumferential 

20 pattern (circular, oval, rectangular, triangular, etc.) to accommodate a 
different size and shape of the vent 23 and vent recess 26. 

A vent ridge 32 extends above (the lid is illustrated upside-down) the 
plane of the exterior surface 31 of lid 22 and surrounds the vent 23. In the 
preferred embodiment, the vent ridge 32 is the other side of the vent recess 

25 26 (Figs. 4 and 5). In other embodiments, the vent recess 26 and the vent 
ridge 32 can be separately formed. In either case, the recess and ridge work 
together to protect the vent from damage that could cause a breach of the 
seal. 

A sheet filter 36 overlays the vent 23 at the interior surface 21 of lid 
30 22 and is secured there by filter cover 37 which has a pattern of cover holes 
38 that are offset from vent holes 24 (Fig. 4) when cover 37 is locked in 
position at posts 39 by a locking mechanism 40. Mechanisms for locking a 
filter cover to a vent using slots or aligning posts such as posts 39 and 
establishing positive pressure on the cover against the vent are well known 
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in the art and therefore require no further description. 

Filter cover 37 has a cover recess 41 that surrounds cover holes 38 on 
one of its sides 42 and a cover ridge 43 that surrounds cover holes 38 on its 
obverse side 44. The cover recess 41 and the cover ridge 43 can be formed as 
5 opposite sides of each other or separately. 

As best seen in Fig. 5, when the vent cover 37 is locked in position 
over the vent 23 with a sheet filter 36 therebetween (the sheet filter 36 is 
sized to include the vent recess 26), the cover ridge 43 is forced into vent 
recess 26 with a positive pressure, causing filter 36 and gasket 27 to be 
10 compressed together between lid 23 and cover 37, establishing a fluid-tight 
seal surrounding the vent 1 1 . The gasket 27 in the vent recess 26 is critical 
to the fluid-tight seal and must be undamaged to be an effective barrier 
against contamination. 

Gaskets adhered to convex surfaces, as is the current practice, are 
15 exposed to damage. The vent recess 26 of the present invention provides a 
protected location for gasket 27, greatly reducing the possibility of damage 
that would compromise the seal formed around the vent 23 by the vent 
recess 26, gasket 27, sheet filter 36 and cover ridge 43 locking the elements 
together with a positive force. 
20 While the recess 26 and ridge 43 may be approximately equal in size, 

the filter 36 and the gasket 27 between the two causes a space 46 to be 
established therebetween when the cover 37 is fully engaged. This space 
plays an essential role in the movement of sterilization media through the 
vent 23. 

25 Typically, during a sterilization cycle, sterilizing media enters the 

interior of the container via the vent 23, through the sheet filter 36 which is 
disposed between the lid 22 and filter cover 37, while displaced atmosphere 
exits the same or another filtered vent. Any moisture formed in the 
sterilization container (not shown) is prevented from escaping by the seal 

30 surrounding the vent(s) 23. Equally important, any fluid on the outside of 
the container near a vent is prevented from entering the container. 

Referring to Fig. 6, the ridge 32 of lid 22 protects the filter 36 by 
preventing objects placed on top of the lid 22 from protruding into holes 24. 
Of course, various changes, modifications and alterations in the 
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6 



teachings of the present invention may be contemplated by those skilled in 
the art without departing from the intended spirit and scope thereof. 

As such, it is intended that the present invention only be limited by 
the terms of the appended claims. 



